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Introduction
The following topics are discussed in this contribution:
· Use of Option 1 and/or option 2
· Option 1 details
· Option 2 details
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The following agreements were reached related to the topics discussed in this contribution:
· In Rel-18, multicast reception for UEs in INACTIVE supports at least the following scenarios, with the assumption that the UE already has a valid PTM configuration:
· Scenario 1: a UE has been receiving multicast in CONNECTED, and it enters INACTIVE and continues the multicast reception.
· Scenario 2: a UE has joined a multicast session and has been directed to INACTIVE, the UE starts to receive the multicast session
· FFS for state changes, e.g. due to service being not provided in INACTIVE anymore etc.
· The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. Different configuration/resources are not precluded as well. FFS what exactly can be common and what not (e.g. HARQ, SPS etc.) and what is needed in addition (to legacy PTM config).
· For PTM configuration delivery, RAN2 further investigates the following solutions:
· Option 1: Dedicated signalling
· Option 2: Solution based on SIB+MCCH
· We do not preclude some “mix” of the options
· HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE. 
· The following general description is taken as baseline for PTM configuration delivery Option 1:
· (1-a) PTM configuration(s) (i.e., configurations used for multicast reception in RRC_INACTIVE) of one or more multicast sessions for at least one cell are provided via dedicated RRC signaling to a UE. 
· (1-b) The RRC message for this includes RRCReconfiguration and/or RRCRelease and/or RRCResume (details FFS)
· (1-c) UE stores the received configurations while it is in RRC_INACTIVE, and if there is a need to update some or all the configurations, the UE is notified of such changes and may trigger RRC connection resume to obtain the updated configurations. In case of mobility in RRC_INACTIVE, the UE triggers RRC connection resume if the configuration of the session is not available for the new cell.
· The following general description is taken as baseline for PTM configuration delivery Option 2:
· (2-a) PTM configurations (i.e., configurations used for multicast reception in RRC_INACTIVE) are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB, FFS dedicated signalling
· (2-b) UE can receive such configurations when it is in RRC_INACTIVE, FFS whether it is allowed/needed to also receive when UE is in RRC_CONNECTED
· (2-c) If there is a need to update some or all the received configurations, UE does not need to resume RRC connection but is notified of such changes (e.g. via MCCH DCI) and obtains the updated configurations via MCCH.
· FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).
· Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
· Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration. 
· For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.
We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.
If option 1 is supported for PTM configuration
· As a baseline, group paging may be used to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations (details of group paging can be FFS).
· FFS whether and how to solve the issue in signalling/system load when a large number of UEs in the cell need PTM configuration update.
FS if there is an issue that a UE can obtain all the PTM configurations for a multicast service via Option 2 without/before joining the multicast session on the condition that security is enabled by service layer. And if yes FFS how to solve the issue (e.g., dedicated configuration + MCCH).
Discussion
The topics discussed below are evaluated when there is congestion with the mission critical use case.
Option 1 and option 2
RAN2 agreed as a baseline that both options are supported, but further agreements are needed what is supported in each option and whether both options can be used together. MCCH enables notification of a change without RRC state transitions:  
Proposal 1: Multicast reception in RRC_INACTIVE is supported with:
· Option 1 only
· Option 2 only
· Option 1 and 2, where option 1 and 2 provide different functionality
Option 1 details
PTM configuration in RRCReconfiguration only
In Rel-17 the UE receives the multicast MRB (PTP, PTM) configuration via RRCReconfiguration, after the session has been created and before the session is activated. After the UE has joined the session the UE can be released to RRC_IDLE or RRC_INACTIVE due to inactivity before the session is activated and the UE has received a multicast MRB. This scenario may also happen for the mission critical use case, e.g. when the device is turned on the UE joins it “home” group(s) which may be activated later. During congestion the RAN is expected to keep some margin for mission critical UEs to join, handover, and be group paged. 
PTM configuration in RRCRelease message is needed when the gNB does not configure the UE with an MRB when the session is created, and the UE is released due to inactivity before the session is activated. But the gNB can configure the MRB when the session is created. And otherwise group paging or MCCH can be used to provide the PTM configuration when the session is activated:
In case the UE re-selects to a cell for which it does not have a valid PTM configuration, the UE triggers resume to obtain a valid PTM configuration. Potentially the UE could acquire the (new) PTM config in the RRCRelease message following the RRCResumeRequest, but: 
· During congestion the UE should not perform RACH access and increase the congestion level. 
· The UE may have joined multiple sessions and not necessarily need a new configuration for all of them. There are no spare bits in the RRCResumeRequest/ RRCResumeRequest1. Potentially a new resume cause can be introduced, but this would not enable the UE to indicate for which active session it requests a (new) configuration in case multiple sessions are configured in the UE.
· In case the PTM configuration(s) is/are included in the RRCRelease message this would increase the RRCRelease message size significantly and increase the risk of RRC state mismatch in bad coverage or trigger the UE to request resume again.
Based on the analysis above, it is proposed: 
Proposal 2: PTM configuration in RRCRelease is not supported.
The use of connected mode configuration in RRC_INACTIVE
RAN2 agreed that HARQ feedback and PTP are not supported in RRC_INACTIVE. Further discussion is required what it means when the UE continues to use the connected mode multicast MRB in RRC_INACTIVE, especially when HARQ feedback and retransmissions are configured for the PTM leg. Normally when the UE is released to RRC_INACTIVE the UE stores the configuration(s) in the AS Context, resets MAC, suspends the DRB(s)/multicast MRB(s) and suspends PDCP. Corrections for those actions are needed. And in case HARQ feedback is configured for the PTM leg, the UE will perhaps acts as if HARQ feedback is used (but not sent) and the UE may expect retransmission or a new transmissions in the buffer: 
Observation 1: Further discussion is needed how to specify the use of the multicast MRB configuration in RRC_INACTIVE.
It is noted that when PTM retransmissions are configured, and UEs are released to RRC_INACTIVE, then no feedback is received for those UEs. The UEs in RRC_INACTIVE could potentially be in worse coverage compared to connected mode UEs. In case the UE triggers resume when the link quality gets bad, or L1 repetitions are configured for the UE in RRC_INACTIVE, this issue does not apply. 
Idle mode mobility restricted to serving cell
Coordination and exchange of the PTM configuration between neighbor cells and/or gNBs is complicated and should be avoided when not needed. And the Rel-17 connected mode mobility can be used without any further changes when mobility is restricted to the serving cell: 
Proposal 3: The PTM configuration provided in dedicated signalling is only applicable in the serving cell.
PTM configuration change
A DRB is in practice not often reconfigured, e.g. typically it remains unchanged between setup and release. Possible reasons for reconfiguration are load balancing, congestion or coverage, e.g. reconfiguration of UL data on NR or LTE leg. 
For the PTM configuration, which is in the DL only and shared with many UEs, we do not see strong reasons for frequent reconfigurations: 
Observation 2: The PTM configuration is not expected to be reconfigured frequently, if at all.
So in the rare case of extreme congestion when mission critical UEs need to be released to RRC_INACTIVE, then it could be acceptable to not deploy PTM reconfiguration.
Option 2 details
Re-use Rel17 MCCH framework 
The principles and framework of the Rel-17 broadcast MCCH can be re-used for the Rel-18 multicast MCCH: 
Proposal 4: The Rel-17 broadcast MCCH is used as a baseline for the Rel-18 MCCH, details can be discussed further on a case-by-case basis if motivated.
Use MBSBroadcastConfiguration message as a baseline for the PTM configuration
The MCCH can be used to change the PTM configuration without RRC state transmissions. The PTM configuration can also be changed using Rel-17 RAN group paging, but during congestion this would increase the congestion level.
Concerning the use of shared or non-shared resources between the PTM configuration in RRC_CONNECTED and RRC_INACGTIVE, the following observations can be made:
· It is efficient to share the PTM resources between the MCCH and dedicated configuration, but a significant ASN.1 impact is expected to introduce and maintain a separate configuration track for the MCCH. During Rel-17, based on request from RAN3, a common RRC structure for CellConfigInfo IE was discussed [1]. It was deemed feasible but complex, and it was not agreed. During congestion it is acceptable to have limited configuration options compared to connected mode. Furthermore the PTM resources that are duplicated only scale with the number of active sessions, not with the number of UEs, and the PTM resources are not expected to be the bottleneck during congestion. In case the resources/configuration is not shared, the UE in RRC_INACTIVE will not be able to receive the PTM retransmissions, but the UE is not able to indicate when it needs them. Furthermore L1 repetitions can be configured for the UE in RRC_INACTIVE to enable static retransmissions. 
· The connected mode scheduler needs to take into account scheduling of Paging PDSCH which is not received by UEs in RRC_CONNECTED, and System Information (SIBs) that are only used by idle/inactive UEs. 
· Re-use of the Rel-17 PTM configuration on the MCCH without shared resources (e.g. different G-RNTI and/or PTM DRX) simplifies the specification impact to great extent, as well as the impact on UE and NW implementation when MBS broadcast is already supported.
Based on the analysis above, it is proposed:
Proposal 5: The MBSBroadcastConfiguration message is used as a baseline for the multicast PTM configuration (MBSMulticastConfiguration).
Multicast MCCH configuration
The UE has to join before being able to receive the multicast data. The multicast data can be protected by application layer security. Therefore, we think it is sufficient to specify that the UE shall only acquire the MCCH when it has joined a session: 
Proposal 6: The UE shall only acquire the multicast MCCH when the UE has one or more TMGIs received from the upper layers of sessions that it has currently joined.
In case the MCCH config is provided in dedicated signalling, instead via SIBx, then there is a problem to support mobility via cell re-selection when the MCCH configuration is different in neighbour cells:
Proposal 7: The multicast MCCH configuration is provided in a new SIBx.
Service continuity
Similar as for option 1, we think it is complex and costly to deploy a multicast NCL that indicates the neighbours that supports the same multicast session(s) as the serving cell. 
The motivation for a multicast NCL is to avoid acquiring the SIBx/MCCH of the target cell when triggering RRCResume, however the added latency is limited (dependent on the configured SIBx/MCCH periods), and seamless/lossless mobility is not required according to the WID [2]. 
Proposal 8: The multicast MCCH does not support mbs-NeighbourCellList
MCCH in connected
The MCCH in connected mode enables a synchronized reconfiguration of the UEs in RRC_CONNECTED. But we think a simpler solution is preferred to solve that issue (see below). Furthermore in case the connected mode MRB configuration is not supported on the MCCH, we do not see the need for the MCCH in connected mode: 
Proposal 9: The multicast MCCH is not supported in RRC_CONNECTED.
In case the MRB needs to be reconfigured for a large number of UEs, then the gNB may need to transmit and process RRCReconfiguration and RRCReconfigurationComplete messages for perhaps thousands of UEs simultaneously. Dependent on the gNB implementation this is likely to take longer time than 10 ms, and cause a noticeable interruption at the UE side: 
Proposal 10: The mrb-ActivationTime IE (OP) in MRB-ToAddMod-r17 IE indicates when the UE applies the new MRB configuration (SFN), otherwise the UE applies the configuration “now”. 
The mrb-ActivationTime IE could be defined as x LSBs of the SFN. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss PTM configuration aspects and mobility: 
Proposal 1: Multicast reception in RRC_INACTIVE is supported with:
· Option 1 only
· Option 2 only
· Option 1 and 2, where option 1 and 2 provide different functionality
Proposal 2: PTM configuration in RRCRelease is not supported.
Observation 1: Further discussion is needed how to specify the use of the multicast MRB configuration in RRC_INACTIVE.
Proposal 3: The PTM configuration provided in dedicated signalling is only applicable in the serving cell.
Observation 2: The PTM configuration is not expected to be reconfigured frequently, if at all.
Proposal 4: The Rel-17 broadcast MCCH is used as a baseline for the Rel-18 MCCH, details can be discussed further on a case-by-case basis if motivated.
Proposal 5: The MBSBroadcastConfiguration message is used as a baseline for the PTM configuration in MBSMulticastConfiguration message.
Proposal 6: The UE shall only acquire the multicast MCCH when the UE has one or more TMGIs received from the upper layers of sessions that it has currently joined.
Proposal 7: The multicast MCCH configuration is provided in a new SIBx.
Proposal 8: The multicast MCCH does not support mbs-NeighbourCellList
Proposal 9: The multicast MCCH is not supported in RRC_CONNECTED.
Proposal 10: The mrb-ActivationTime IE (OP) in MRB-ToAddMod-r17 IE indicates when the UE applies the new MRB configuration (SFN), otherwise the UE applies the configuration “now”. 
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